Identification and characterization of the gltK gene encoding a membrane-associated glucose transport protein of pseudomonas aeruginosa.
The Pseudomonas aeruginosa oprB gene encodes the carbohydrate-selective OprB porin, which translocates substrate molecules across the outer membrane to the periplasmic glucose-binding protein. We identified and cloned two open reading frames (ORFs) flanking the oprB gene but are not in operonic arrangement with the oprB gene. The downstream ORF encodes a putative polypeptide homologous to members of a family of transcriptional repressors, whereas the oprB gene is preceded by an ORF encoding a putative product, which exhibits strong homology to several carbohydrate transport ATP-binding cassette (ABC) proteins. The genomic copy of the upstream ORF was mutagenized by homologous recombination. Analysis of the deletion mutant in comparison with the wild type revealed a significant reduction in [14C] glucose transport activity in the mutant strain, suggesting that this ORF likely encodes the inner membrane component of the glucose ABC transporter. It is thus designated gltK gene to reflect its homology to the Pseudomona fluorescens mtlK and its involvement in the high-affinity glucose transport system. Multiple alignment analysis revealed that the P. aeruginosa gltK gene product is a member of the MalK subfamily of ABC proteins.